09)B*H^/f (j p) (12) ^ (a) wys&m&mm 

#PfFP6-216282 

(43)&IB B TO6*P(1994)8/15B 



(BDlnta* 




F I 




H 0 1 L 23/29 








23/31 










8617-4M 


HO 1L 


23/30 D 








»#B<*>» 2 OL (i4D 


(21)HJB#^ 






000005108 








«5££ttB:aKfl£r 


(22)lfcBB 


TO 5^(1993) 1/I19B 












000233169 








ttse^ttBi^ 3>fxfA 








JfcsSMv^r&JblcW 5 TB22# 1 ^ 






(72)^9^ 










9»£&^TjJ±*#BI 5TB22S 1 ^ tt 








^ttBUv-f ai/j/^r Art 






(72)H'5i# 


ifcfc — j£ 








SJs^WrtO^Mdirr 5 TB22S 1 « 














(74)fOA 












(54) im&zm 









(57) [g^i ai 
t. 




1 

a. 

yrttrnmrnmit. iM&mft'ivvhem&m 
im&mizmm 10 

[0001] 

imm±comftm *mit* mmiitmcvmmi 
mtzmm Lximzmsizmth t><o-e& o . ^cr? 

[0002] 

[0003] l o c®m<vm#3mcr>m±xxmx 
it. ^m^u-/h<7msRt/mmm^tiiLcottm. 

X-lLXhtl. WM£.XXne>&. ±£"U"?h0£S£ 

*-n,YWJvkVFt&. ) vrntSfrZk^olrmtf 
mt>tix»&. 

[0004] Locmmommz^ximtii 

rggv-f^nT^^19 91^2^^jC08 9K~ 30 
[0005] 

[0 0 0 6] -ttchh. LOCffik(7)¥mft>^/ir-i; 

mmt. tfmbt:w>) fxmtzcTMiLX jmiz 40 

X ->X . ^ -y h 7 7 Lfc 

<o. *<uyh±mizw)?xtmmix. *m#m&0) 

[ 0 0 0 7 ] «y h<Dgffi&tf(IB#*-^ H 

^i?>kWS&MLX^hfi:ib. U^o-fcLUfBSfciJ 
v 1 5^ h fc t-A' H P ^>k <^ajE*^>Hfc: 

[0008] *fflX0m&. ffl&TIgfcfc WC . ¥ 50 



) !ftiB¥6-216282 
2 

±tz z k mtt&m*imti -r 1 1~*>* . 

[0009] *56HBc7)ffi<OBW«. «y 

•frsc: k mm%mim?t& z t k&s . 

[0010] 

im&ztmt *mizt5^xwi*ztiz 
m&oi?mmi><wDmzmtzMwtti\i. r 

m<r>kt>*)Ti>&. 

[ooii] -t%b*>. mmgiim^mmimzti^ 

X. mxJiUmnfflgX'¥mto'<\svh0yJr%<kl> 

[0 012] ^C7K<.^ -y h 3-x < >7<F>tlP> 

m^m^mvh*). ao. *L-)VYwjy<&m& 
m.<»m<rmx-bh x o iz^m<7)#mnM><7>k^ 

[0013] 

wfflgttftx^-'rjyrztiJzzkizx-ox. mx 
xmm<o^xj\ff)r>( */>7xux&.tti'<\sv wm 
®mt. ttmLKm?x<7)Wj:<ki>m® 
tzBf$.i$tit:i>c?>imhii&cr>T. m±xT.mmz^m 
(fr^y v<mm&. 9y~/9<r>mL. mmb&n 

kffx-zz. ztiizx*). ¥m&mw<7)mitt&. m. 

[ooi4] a*;. ^=5r< k {timmw^isv v<vm. 
m\t, mx-frYisvykimw&mrr. ftbot 

mitthmszi-T- <t>ytt®x^mztihzkiizx 

mk^m^vv hRts*:-w\szsyk<Dmiji<m 

tVYWJ>mkffym^:^±.^hZkifiX'%h. Z 

ffmmm^-)v v v ~jy<r>? zmktz z k * J 

X%h* 
[0015] 

%ikmtm#3m<?mi&mim®&miLx. maim 
[ o o 1 6 1 m i a. *%pnizx t Loctmomms 

[0 017] HHfciJ^T. l«Si^fls^-/h % 

mam^i- -y m ^tBfcoi^. loai^v 41 

<9giBfc:i=htLfcS i <W)9X. 10314^ yy/I 
mX-vy^U «y M <D«J OSLa. v M <^Hftt^ 
§BiicO-a5^ttSLTV^2{43-x-<^*r^ 311 



3 

[0018] *mmmvii. 3-r -f ^##2 i: 
/PKl^'y 3 1 ttH-^aWWHRSiTtftH-^ y 

1 0 0 2 0 ] S i smWrxjvMT4 is>?J32£Wz 
S i ^flc^ ^Mtt, #IISS0re{iffl£TH£fcA 

*m2TS8$*t£. coafflA-tigfcASfcawfrfc 

«»f-74li. jt-f-^r<7)ffl2:y-K7^-A5<0fr 

y - K 7 V-A 5 iffiRtf^V >y M iffifctfyr -f ^ 

c\<r)&£-)WWSy3X¥m#3m$m±l 20 

[0021] ±EHSSff|Offllll«jtS*#i*^Mt: Xti 

[0022] -r%hh. *mmxns i ^mw^ 
-<r>7A i^yy^WkW: s i -y m <oKffl 

Mfi*>-awc± t/tmioi, ft« L-tflj o ? xio2. 

«>?SLgS103*5ffliTXgBirogirC3-x -f 

mmn&k. xioxo^.i' <y m fxra^oft 30 
i ^ -y ^ co^t^ & c: t * J r ^ & . .1*1 

[0023] iMttimztoix. ^mmmxa^ 

•y M «Kffifc»7>-S?kL ME : E-A'K1'§'>'3 fc 

y^wm-ri&gsftsw. y:?o-ux*?B#Ki>u 

T£ 1 £ 3-r > 2^7M H 40 



nffl¥6-2 16282 

4 

[ 0 0 2 4 ] jy±, *ifcBj§gfc J: oT*3ft*:?6BB£0l 

xu*$&»smT}>hzb\mo£Ti>&\ mm. 
xmsmxite-T a yyttmxmmt&mt ix 

[ o o 2 5 1 $ t>\z. ^mmx\i^-T < >?ttm 
a isv7xumnmv&A,x'{>wm&xi>h. 

[0026] 

imfrM%\ *®£^xm*ztiz%m<7)o*>mi 
mt<Q£X^x®^ti&m:t:i£&£mm?tit£. r 
m<om*)xi>&. 

[0027] S i *m#r}xj\-ff)yj i,y 

yxm&ux s i ¥#«c^ «y Y<nm$i3fwm-& 
<ox. ®±xjmn&m£. m9x<?y< 

[0028] ^ iV>yhcom®tm®cO~1$\i. m 

\"> h&rm*-)VY]/i;y<mmt&ygmmmm 
^tt n-T- a yyttmxwmztimx. y ? o-a 
A,tmtct5^x£.i&3-7-j yyttmb^^ h&v 

v?£ffi±-?&Zti) t XZZ>. 

[01 ] \t. *WMz iSLOC tH£<7)®flS£fih3!¥5i 

[^OlftnH] 

l-Si¥Stie"tWK 101-^.P-yhSffic^g. 
I 0 2-^P >y hSp(c;#*L^ S i ^x^-oWO 9 
X. I 0 3—^ ^y^/lST'^S i ^x^-^WJ?! 
UB. 3- •t-;PH^^>. 4 



(4) 



&m¥6-2 1 6282 



mi) 



01 




1 K 6 

2 =—?■-» >7tm 101 "tl/» Ko« 

3 t-rt.)->y> 102 9>>^n— (ogj^^X 

4 «B7 i --r 103 Si^^-<D9JOB8L-as 

5 <} — Y~y U — A 



<72)SSBB# ^ 

m#SWlfr±*W5TB22Sl-^ ft 

(72)hb8# &eb m 

wzm^±jcm 5 t B22* i -si- 



02) m% w& ffizas 

«^hW±**DT5TB22Sl-t 

(72) mm *s & 

m^h¥Tp±**0T5TB2O§l# ft 



DERWENT-ACC-NO: 1994-288913 



DERWENT-WEEK: 199436 

COPYRIGHT 2005 DERWENT INFORMATION LTD 

TITLE: Resin sealed semiconductor package structure for reduced 

die cracking in assembly and increased die adhesion to 
resin - has semiconductor die backside coated with 
material, of thermal expansion coefft. matched to that of 
die, prior to resin moulding,, for reduced thermal stress 
during reflow soldering NoAbstract 

PATENT-ASSIGNEE: HITACHI LTD[HITA] , HITACHI MICON SYSTEM KK[HITAN] 

PRIORITY-DATA: 1993JP-000671 1 (January 19, 1993) 

PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC 

JP 06216282 A August 5, 1994 N/A 004 H01L 023/29 

APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

JP06216282A N/A 1993JP-000671 1 January 19, 1993 

INT-CL(IPC): H01L023/29, H01L023/31 

ABSTRACTED-PUB-NO: JP 06216282A 

EQUIVALENT-ABSTRACTS: 



CHOSEN-DRAWING: Dwg.1/1 

TITLE-TERMS: RESIN SEAL SEMICONDUCTOR PACKAGE STRUCTURE REDUCE DIE 
CRACK 

" ASSEMBLE INCREASE DIE ADHESIVE RESIN SEMICONDUCTOR DIE BACKSIDE 
COATING MATERIAL THERMAL EXPAND COEFFICIENT MATCH DIE PRIOR 

RESIN 

MOULD REDUCE THERMAL STRESS REFLOW SOLDER NOABSTRACT 
DERWENT-CLASS: A85L03U11 
CPI-CODES: A12-E04; A12-E07C; L04-C20A; 
EPI-CODES: U11-E02A1; 



12/11/05, EAST Version: 2.0.1.4 



ENHANCED-POLYMER-INDEXING: 

Polymer Index [1.1] 

017; P0000; S9999S 1434 

Polymer Index [1 .2] 

017 ; ND01 ; ND07 ; Q9999 Q7523 ; Q9999 Q7476 Q7330 ; N9999 N7170 
N7023 ; B9999 B5538 B5505 ; N9999 N6235 ; N9999 N6440*R ; N9999 
N5856 ; B9999 B3861 B3849 B3838 B3747 ; B9999 B5301 B5298 B5276 



POLYMER-MULTIPUNCH-CODES-AND-KEY-SERIALS: 
Key Serials: 0229 0231 2459 2469 2545 2614 2666 2738 3241 3252 3279 
Multipunch Codes: 017 03- 04- 456 476 52- 54& 551 552 553 58& 597 600 602 604 
607 623 627 696 

SECONDARY-ACC-NO: 

CPI Secondary Accession Numbers: C1 994-1 34412 
Non-CPI Secondary Accession Numbers: N1 994-231 932 



12/1 1/05, EAST Version: 2.0. 1.4 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 06-21 6282 

(43)Date of publication of application : 05.08.1994 



(51)lnt.CI. 




H01L 23/29 
HOIL 23/31 




(21)Application number : 


05-00671 1 


(71)Applicant : 


HITACHI LTD 








HITACHI MICOM SYSTrKK 


(22)Date of filing : 


19.01.1993 


(72) Inventor : 


TONO TOMOKO 








SUZUKI KAZUNARI 








MATSUZAWAASAO 








KANEDA TAKESHI 








KAJIWARA YUJIRO 








ONO HIROSHI 








TSUBOSAKI KUNIHIRO 



(54) RESIN SEALED SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To prevent crack and operation failure of a 
semiconductor device by coating the rear surface of a & v 
semiconductor pellet with a coating material in the stage 
before the assembling process. 
CONSTITUTION: Before entering the assembling 
process, the rear surface and a part of the side surface 
of a semiconductor pellet 1 are coated with a coating 
material 2. Thereafter, in the assembling process, one 
surface of an insulating tape 4 is first bonded to a single 
side surface of a lead frame 5 and the other surface 

thereof is thermally bonded by the die bonding method / : ^B1 
on the upper surface of the pellet 1. Next, a wire 6 is 
bonded on the upper surface of the lead frame 5 and 
upper surface of the pellet 1. Thereafter, the 

semiconductor device is sealed with a mold resin 3, completing the assembling process. 
Thereby, operation failure of semiconductor device and fall of reliability can be prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by the thing of the semi-conductor pellet which 
constitutes this semiconductor device for which the rear face was coated with covering material at least 
in a plastic molded type semiconductor device. 

[Claim 2] It is the semiconductor device which the coefficient of thermal expansion of the above- 
mentioned coating ingredient is a value near the coefficient of thermal expansion of the above- 
mentioned semi-conductor pellet in the above-mentioned semiconductor device, and is characterized by 
being also a value near the coefficient of thermal expansion of semi-conductor closure resin. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is applied to the semiconductor device of a plastic molded type, 
about an effective technique, especially, is accepted by the package structure of the semiconductor 
device of a plastics plastic molded type, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] Needs, such as enlargement of a semiconductor chip and expansion-izing 

of the variation of a semiconductor package, are increasing with high integration of semiconductor 

memory. The semiconductor device which has the structure of a lead-on chip (LOC is called hereafter) 

as one of the approaches for corresponding to this demand is used from the former. 

[0003] It is said semi-conductor closure resin (for example, resin is used.) about the whole surface of the 

above-mentioned pellet after being assembled at the assembly process of the semiconductor device of 

LOC structure while the rear face and side face of a semi-conductor pellet have been unreserved, and 

being this assembly process. Hereafter, mold resin is called. The method of confining is taken. 

[0004] In addition, the detail of LOC structure is indicated by 89 pages - 97 pages of the "Nikkei micro 

device February, 1991 issue." 

[0005] 

[Problem(s) to be Solved by the Invention] However, this invention person found out that there was the 
following trouble, as a result of examining the above-mentioned technique. 

[0006] In the case of the semiconductor package of LOC structure, the rear face and side face of the 
semi-conductor pellet between assembly processes show and come out. Namely, a certain sake, It cuts 
off partially and had adhered, the blemish of the pellet external surface produced in the dicing process of 
a semi-conductor wafer of being located before an assembly process - kudzu etc. according to this 
assembly process A big blemish, a big crack, etc. were generated on the pellet, or it cut on the pellet top 
face, kudzu adhered, and there was a problem of causing the malfunction of a semiconductor device and 
the fall of dependability. 

[0007] Moreover, since the rear face and side face of a pellet touched mold resin and directly, the 
adhesive property of the rear face of a pellet and a side face, and mold resin worsened according to the 
difference of the thermal stress of the pellet and mold resin which are produced at the time of reflow 
solder, and there was a problem of causing generating of exfoliation of the interface between both, the 
crack of mold resin, etc. 

[0008] The purpose of this invention is in an assembly process to offer the technique which can prevent 

the crack of a semi-conductor pellet, and the malfunction of a semiconductor device. 

[0009] Other purposes of this invention are to offer the technique in which the thing of a semi-conductor 

pellet for which the adhesive property by the side of a rear face and mold resin is raised at least is 

possible. 

[0010] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
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among invention indicated in this application. 

[001 1] Namely, let a rear face at least be the thing of a semi-conductor pellet coated with covering 
material in the phase in front of an assembly process in a plastic molded type semiconductor device. 
[0012] Furthermore, three persons' ingredient shall be chosen so that the coefficient of thermal 
expansion of the covering material for this pellet coating may be a value near the coefficient of thermal 
expansion of this semi-conductor pellet and may be a value near the coefficient of thermal expansion of 
mold resin. 
[0013] 

[Function] According to the above-mentioned means, it sets at the assembly process of a plastic molded 
type semiconductor device. By [ of a semi-conductor pellet ] having carried out coating of the rear face 
with covering material at least Since the blemish of the pellet external surface produced at the dicing 
process of the wafer in front of an assembly process, an uncut portion, and the thing that had adhered 
and was formed in the rear face at least among kudzu are covered At the time of an assembly process, it 
damages and falls, expansion of the blemish of a semi-conductor pellet, generating of a crack, and the 
uncut portion section had adhered, and fall of kudzu etc. can be prevented. Thereby, the malfunction of a 
semiconductor device, the fall of dependability, etc. can be prevented. 

[0014] Moreover, at least, since the difference of thermal stress with this coating ingredient, the semi- 
conductor pellet, and mold resin which are produced at the time of reflow solder by not contacting said 
mold resin directly but being covered with said coating ingredient which has a near coefficient of 
thermal expansion with both this pellet and this mold resin instead becomes small, the rear face of the 
above-mentioned semi-conductor pellet can raise the adhesive property by the side of a rear face and 
mold resin, even if there are few pellets. Thereby, exfoliation of the interface of a coating ingredient and 
a semi-conductor pellet and the crack of mold resin can be prevented. 
[0015] 

[Example] The example of the plastic molded type semiconductor device which has the LOC structure 
concerning this invention hereafter is explained to a detail with reference to a drawing. 
[0016] Drawing 1 is the sectional view showing the configuration of one example of the plastic molded 
type semiconductor device of the LOC structure by this invention. 

[0017] As for the mold resin to which 2 with which the blemish which took lessons for 1 from Si semi- 
conductor pellet, and took 101 to the rear face of this pellet 1, the end kudzu of Si in which 102 adhered 
to the rear face of a pellet 1, and 103 have covered a part of uncut portion section of the pellet 1 in a 
dicing process, rear face of a pellet 1, and side face closes a coating ingredient, and 3 closes a semi- 
conductor, the insulating tape with which adhesives coating of 4 was carried out to both sides, and 5, in 
this drawing, a leadframe and 6 are wires. 

[0018] In this example, the same polyimide system resin which has a coefficient of thermal expansion 
with same coating ingredient 2 and mold resin 3 is used, or [ that this invention is not limited to this and 
its coefficient of thermal expansion of both is equal by the resin of the same system ] - or it may be 
near. For example, it is desirable that the ratio of both coefficient of thermal expansion is in the range of 

0. 1-10. 

[0019] The assembly process of the semiconductor device by this example is explained briefly below. 
[0020] Before Si semi-conductor pellet 1 which passed through the dicing process of Si semi-conductor 
wafer goes into an assembly process, it is covered with this example by a part of rear face of this pellet 

1 , and side face with the coating ingredient 2. if it goes into an assembly process after this - the 
introduction insulating tape 4 - first - a field is stuck in the field of one side of a leadframe 5, and die 
attachment of while is carried out by heating sticking by pressure in the field of another side after that on 
the top face of a pellet 1. Next, bonding of the wire 6 is carried out to leadframe 5 top face and pellet 1 
top face. A semiconductor device is closed by mold resin 3 after this, and the assembly process of the 
plastic molded type semiconductor device shown in drawing 1 is completed. 

[0021] According to the plastic molded type semiconductor device of the above-mentioned example, the 
following effectiveness can be acquired. 

[0022] that is, pass the dicing process of Si semi-conductor wafer in this example - the blemish 101 
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produced on a part of rear face of Si semi-conductor pellet 1, and side face, since it had adhered and the 
closure of kudzu 102 and the uncut portion section 103 is carried out with the coating ingredient 2 in the 
phase in front of an assembly process While passing through an assembly process, to expansion of a 
blemish 101, adhesion on the top face of the pellet 1 of the end kudzu 102, the damage on the uncut 
portion section 103 and fall, and a pan, it can prevent to generating of the crack of a pellet 1. Thereby, 
the malfunction of this semiconductor device, the fall of dependability, etc. can be prevented. 
[0023] Since a part of rear face of a pellet 1 and side face are covered by this example by the coating 
ingredient 2 which said mold resin 3 does not contact directly, instead has a near coefficient of thermal 
expansion with both this pellet 1 and this mold resin 3 in addition to the effectiveness mentioned above, 
concentration of the thermal stress in both interfaces with the coating ingredient 2, the pellet 1, and the 
mold resin 3 which are produced at the time of reflow solder can be reduced. Thereby, since the 
adhesive property of both interfaces is strengthened, exfoliation of both interfaces and the crack of mold 
resin 3 can be prevented. 

[0024] As mentioned above, although invention made by this invention person was concretely explained 
based on the example, it cannot be overemphasized that it can change variously in the range which this 
invention is not limited to the above-mentioned example, and does not deviate from the summary. For 
example, although a part of all rear face of a pellet 1 and side face were chosen as a location which the 
coating ingredient 2 covers in this example, it is not limited to this, and it is applicable even if it will 
change variously, if it has covered on the back [ a part of ] at least. 

[0025] Furthermore, although the phase in front of the assembly process after a dicing process was 
chosen as a process which the coating ingredient 2 covers in this example, it is not limited to this, and it 
is applicable although it is chosen as the phase in front of a dicing process. 
[0026] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated in this application is explained briefly. 

[0027] That is, the blemish produced through the dicing process of Si semi-conductor wafer on a part of 
rear face of Si semi-conductor pellet, and side face, and while [ since it had adhered and the closure of 
kudzu and the uncut portion section be carried out with a coating resin ingredient in the phase in front of 
an assembly process, ] passing through an assembly process, it can perform expansion of a blemish, 
adhesion on the top face of the pellet of end kudzu, the damage on the uncut portion section and fall, and 
preventing to generating of the crack of a pellet further. Thereby, the malfunction of this semiconductor 
device, the fall of dependability, etc. can be prevented. 

[0028] Moreover, since said mold resin is covered with the coating ingredient which does not contact 
directly, instead has a near coefficient of thermal expansion with both this pellet and this mold resin, a 
part of rear face of a pellet and side face can reduce concentration of the thermal stress in both interfaces 
with the coating ingredient, the pellet, and mold resin which are produced at the time of reflow solder. 
Thereby, since the adhesive property of both interfaces is strengthened, exfoliation of both interfaces 
and the crack of mold resin can be prevented. 

[Translation done.] 
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